Establishment of an HLA-A*0201 human papillomavirus type 16 tumor model to determine the efficacy of vaccination strategies in HLA-A*0201 transgenic mice.
With the increasing generation of new cancer vaccine strategies, there is also an increasing demand for preclinical models that can carefully predict the efficacy of these vaccines in humans. However, the only tumor models available to study vaccines against human papillomavirus (HPV) 16 have been developed in C57BL/6 mice. To test the HLA-restricted capabilities of vaccination strategies, it is important to establish a tumor model in HLA-A*0201 transgenic mice. By transfecting heart lung fibroblasts from HLA-A*0201 mice with HPV16 E6 and E7 oncogenes and H-Ras V12, we have generated a transgenic cell line that is tumorigenic in HLA-A*0201 mice. The dominant H-2D(b) HPV16 E7 epitope was removed from the E7 construct to ensure that all antitumor responses were mediated through the HLA-A*0201-restricted epitopes. We used this tumor model to test the efficacy of two genetic vaccines: a plasmid DNA multi-epitope vaccine encoding human epitopes of HPV16, and a Venezuelan equine encephalitis (VEE) virus-based vector to deliver HPV16 E6 and E7 RNA. We show that both our multi-epitope DNA- and VEE-based vaccines protect 100% of HLA-A*0201 transgenic mice from tumor challenge and elicit a specific T-cell response against multiple HLA-A*0201-restricted HPV16 epitopes. Furthermore, both vaccines significantly decreased tumor burden when tested therapeutically. In conclusion, this is the first tumor model that allows for the assessment of the potential of a vaccine to induce HPV-directed, HLA-A*0201-restricted, antitumor responses in mice. These results pave the way for the clinical evaluation of these vaccines.